Comparison of the misreading induced by streptomycin and neomycin.
In a poly(U)-programmed translation system, neomycin stimulates the misincorporation of tyrosine and of serine which, according to Thompson and Stone (Thompson, R.C. and Stone, P.J. (1977) Proc. Natl. Acad. Sci. USA. 74, 198-202), are normally rejected at an initial discrimination step during the binding of charged tRNAs to the ribosome. In contrast, streptomycin favors the misincorporation of isoleucine which is normally rejected at a subsequent GTP-dependent discrimination step, the so-called proofreading step. The labeling of the ribosome with N-ethylmaleimide mimics the effect of streptomycin in that it stimulates the misincorporation of isoleucine but not of tyrosine or serine. This effect is correlated with the labeling of protein S18 but not with that of protein S1. These observations indicate that the sulfhydryl group of protein S18 is located within a ribosomal domain involved in the proofreading control of tRNA selection. Taking into account our previous results that streptomycin and neomycin perturb ribosomal areas around the sulfhydryl groups of proteins S18 and S1, respectively, we suggest that these antibiotics induce misreading by different mechanisms which are linked to such perturbations.